yepresenting premalignant tissue changes in the respiratory tract
epithelium. Esophageal epithelial cells with atypical nuclei were found
¢ar more frequently in cigarette smokers than in nonsmokers. The term
ugtypical nuclei” describes nuclei with an irregular distribution of
chromatin. Other abnormal changes including giant nuclei may also be
present. Basal cell hyperplasia and hyperactive glands also were found
more frequently in cigarette smokers than in nonsmokers. An in-
crease in frequency with amount of cigarette smoking was noted for
both epithelial cells with atypical nuclei and basal cell hyperplasia.
Atypical nuclei in epithelial cells were also more frequently found
in ex-cigarette smokers as compared to nonsmokers. Tables 20 and 21
illustrate the frequency of these findings:

TABLE 20.—Atypical nucles in basal cells of epithelium of esophagus of
males, by smoking habits and age

Never Current
smoked cigarette Ex-cigarette | Pipe, cigar Other
regularly
Atypical nuclei
Num-| Per- | Num-| Per- | Num-|{ Per- | Num-| Per- | Num-| Per-
ber | cont | ber | cent | ber | cent | ber | cent | ber | cent
A. ALL MEN
Number men . . .eeeeomceeoneo () O PR k1 ) P b1} N 80 | .- [ 7 75 PR
Totalsections ' ... 787 | 100.0 | 6,752 | 100.0 | 1,586 | 100.0 766 | 100.0 522 | 100.0
No atypical nuclel... ... 733 | 93.1 167 2.5 70| 48.5 53 6.9 193 37.4
Some but <60 percent
atypieal.ococomcmaeanae 52 6.6 | 5389 | 79.8 765 | 48.3 688 | 89.8 317 60.7
60 percent or more atypical... 2 0.3 11,198 | 17.7 51 3.2 25 3.3 10 1.9
B. MEN UNDER AGE 50
Numbermen. . ............ b J S 236 - 28 9 - 7
Total sections 1. ____ 223 | 100,0 | 2,069 | 100.0 258 | 100.0 77 | 100.0 53] 100.0
No atypical nuclei 190 | 85.2 7 3.4 5 | 21.7 1 1.3 4 7.5
Somse but <60 percent
atypieal . oo 33| 14.8] 1,853 | 90.0 195 | 75.6 74| 96.1 46 86.8
60 percent or more atypical .| ..__|....--- 135 6.6 7 2.7 2 2.6 3 5.7

C. MEN AGED 50-69

g
H
:
x
g
g
8

Total sections ¥ . ... ... 379 { 100.0 [ 3,863 | 100.0 | 953 | 100.0| 3101000 256 100.0
No atypicalnuclei._.........| 373 08.4 83 2.2 401 | 48.4 37| 11.9 74 28.9
Some but <80 percent

atypieal .o ooooooeeeaen 4 1.1{2015] 75.6]| 452 47.4 261 | 84.2 178 60.5
60 percent or more atypical... 2 0.8 888 | 22.2 40 4.2 12 3.9 4 1.6

D. MEN AGED 70 OR OLDER

Numbermen._........___.... b N 98 - “l ... 2| b 3
Total sections !. ___._ 188 | 100.0 840 | 100.0 375 | 100.0 379 | 100.0 213 | 100.0
No atypical nuclei 170 | 91.9 13 1.5 253 | 67.4 15 4.0 117 54.9
Some but <60 percent

atypieal. .. .oooeooooooeo 15| 8.1 621 | 74.0 18| 31.8 353 | 93.1 93| 43.7
60 percent or more atypical_._ |- .oceo[-ccee- 206 [ 24.8 4 11 nmn| 29 3 1.4

1 Sections with some epithelium present.
SOURCE: Auerbach, O., et al. [table 2(3)].
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TasLe 21.—Atypical nuclei in basal cells of epithelium of esophagus of
males, by amount of smoking and age

Nevee smoked: Current cigarette smokers
Cells with atypical nuclei v <1 Pack 1-2 Packs 2+ Packs
Num- | Per- | Num-{ Per- | Num- | Per- | Num- |- Per-
ber cent ber cent ber cent ber cent

A.Alleges . .. ... il 17 413 187 -

Total sections ! ... ._........ 787 ) 100.0) 1,544 | 100.0] 3,620{ 100.0| 1,579 100.0

No atypical nuclel___..___ .. ... 733 9.1 89 5.8 ¥ 1.1 30 23

Some but <60 percent atypical.. 52 667 1,341 | s868| 2,057! 8.5| 1,001 .1

60 percent or more atypieal...... 2 0.3 114 7.4 633 17.4 49 28.4
B. Men under age 50:

Numbermen________________.___ 26 49 132 [ J SR,

Total sections . ________________. 223 | 100.0 433 | 100.0} 1,100 | 100.0 457 100.0

No atypical nuclef..._..____._.._ 190 | 85.2 48 1.1 21 1.8 2 0.4

Some but <60 percent atypical__ 33 14.8 382 88.2| 1,089 9.2 382 83.6

60 percent or more atypical 3 0.7 -] 5.0 K¢ 180
C. Men aged 50-69:

Numbermen..._....._..._..____ “ 2 240 113

Total sections i._ 39| 100.0 789 | 100.0! 2,116 | 100.0 948 100.0

No atypical nucl 373 98.4 30 38 18 0.9 35 3.7

Some but <60 percent atypical.. 4 1.1 04| 87.91 1,607 75.9 014 4.8

60 percent or more atypical____._ 2 -0.5 65 8.3 491 2.2 2 s
D. Men aged 70 or older:

Numbermen ___._..____________ 21 a3 41 19

Total sections1___.____.___..____. 185 | 100.0 1000 i | 100.0 174 100.0

No atypical nuclel. . __.....___._ 170 9.9 1 3.4 2 L1

Some but <60 percent atypical.. 15 8.1 25| 823 261 7.9 | ] 4.7

60 percent or more atypical . 46 14.3 83 2.1 kg 4.2

! Sections with some epithelium present.
BourcE: Auerbach, O., et al. [table 3(3)].

ExpERIMENTAL STUDIES

Because of the association noted between esophageal cancer and
aleohol consumption reported in the Surgeon General’s 1964 Report,
a study (68) was undertaken to consider the possibility that the car-
cinogens known to be present in tobacco smoke could penetrate esopha-
geal tissue more readily, if dissolved in aqueous solutions of ethanol.
Mice were exposed to several compounds by intraesophageal tubation.
Tissues were then removed and studied by fluorescence microscopy.
Deeper penetration and a different distribution were found when
benzo (a) pyrene was dissolved in aqueous solution of ethanol as com-
pared to benzo (a) pyrene dissolved in olive oil. It was also found that
benz(a)anthracene and fluoranthene dissolved in ethanol solution or
aqueous caffeine solution could penetrate the epithelium of the
esophagus.

Resomi

The present evidence strengthens the conclusion that a four-fold to

five-fold increased risk of dying from esophageal cancer is associated
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with tobacco smoking. Autopsy evidence indicates that smokers have a
greater frequency of pathologic changes of the esophageal tissue, some
of which are generally considered to be premalignant. It has been .
demonstrated that known carcinogens such as benzo(a)pyrene and
others can penetrate the esophageal tissue when dissolved in aqueous
ethanol or caffeine solutions. The present evidence suggests that smok-
ing may be a causal factor in the development of esophageal cancers,
but is still insufficient for a firm judgment of causality. More informa-
tion on alcohol as a confounding variable and/or interactant is vitally
needed.

The data on women for the preceding categories of buccal, pharyn-
geal, laryngeal, and esophageal cancers have not been reported due to
the relatively too few cases involved. However, Hammond has pooled
these data into one group. Table 22 shows an increased mortality ratio
in this overall combined category but the number of deaths is still too
small for significant conclusions to be drawn.

TABLE 22.—Mortality ratios and age-standardized death rates for cancer
n women aged 46—64 by site and amount smoked

Never Cigarette smoking Heavler cigarette
- smoked smoking !

Death Desth Mortality Death Mortality
rate rate ratio rate ratio

Buccal cavity, pharynx, larynx,

and esophagus_____________. 2 3 1.79 (] 3.17
Lung? .. 7 15 2.17 25 3.63
Pancreas. ___ . ______________. 6 11 1.81 16 2. 58

| 8moked 20 or more ci ttes a day regardless of began smoking or smoked 10 or more cigarettes a
day, and began smoking before age 25. 2 Exclu ngachen, pleura,

SourcE: Hammond, E. C, [table 26 (40)).

Table 22 also shows the dosage effect of smoking on women, for dif-
ferent cancer sites—an increased amount of smoking being reflected
1n an increased mortality ratio.

CANCER OF THE URINARY BLADDER

The Surgeon General’s 1964 Report concluded: “Available data
suggest an association between cigarette smoking and urinary blad-
der cancer in the male but are not sufficient to support judgment on the
causal significance of this association.”

The National Center for Health Statistics (94) reports that there
has been no change in the death rate from cancer of the bladder and
other urinary organs during the period 1950-64. For 1964, the male
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death rate from this cause was 5.8 deaths per 100,000 population, and
the female death rate was 2.6 deaths per 100,000 population.

The mortality data from the large prospective studies are presented
below. The Hammond study reports the following mortality ratios and
death rates for cancer of the bladder and other urinary tract sites, for
males, by history of regular smoking :

TaBLE 23.—Bladder cancer mortality ratios and age-standardized
death rates for male cigaretle smokers, by specified age groups

Cigarette smokers
Age 45-84 ) Age 65-70
Mortality ratios_ ___.__________ . __ . ________ 2.00 2,98
Deathrates _______ e 1(4)7 (17)50

"1 Numbers in parentheses indicate death rates for persons who have never smoked regularly.
S8ourck: Hammond, E. C. [table 24 (40)].

The Canadian Pensioners study (8) included bladder cancer in
the general category of genitourinary cancer.

TABLE 24.—@enitourinary cancer mortality ratios for Canadian velerans
by age and amount smoked

Ni
M 5 ratios fumber of cigarettes smoked per day
19 10-20 , 22+
Allages _____________ . ... 133 144 1. 43
Age 70+ e L 10 2.24 2.43

SourcE: Canadian pensioners studv [table 8.2 (8)]. ‘
The Dorn study of U.S. veterans (49) reports the following mor-

tality ratios and death rates for males by quantity of cigarettes
smoked per day and by pipe and/or cigar smoking:

TABLE 25.—Bladder and other urinary tract cancer mortality ratios and
death rates for U.S. veterans, by age, type and amount smoked

Number of cigarettes smoked per day P:B;r
an

Cigars | Pipe

0 1-9 10-20 21-39 0+

Mortality ratios_| 1. 00 L10| 1.93| 320 252109 0.94( 1.20
Death rates:

Aged5-54___{_ ______|.______ 13 18 ||
Age55-64.__| 8 2 12 14 20 14 18 14
Age 65-74___| 22 25 28 96 45 20 9 28
Age 75-84__.1 89 | _____ oo I

Source: U.S. veterans study {app. table A (49)].
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